Think about how often you search your messy room for lost objects, or search the fridge for a snack. Visual search is the process of finding things like keys, lost toys, clothes, and anything else you may need to find. It is a complex mental task we perform countless times throughout each day. It seems relatively simple for us to find someone (like your friend in the hall at school), or to find places and things (like your favorite store at the mall, or your parents' car in the parking lot). But this mental task is a lot more complex than it seems. In this article, you will learn that visual search is more than just moving your eyes to the thing you are searching for. As you will come to find out, your brain is even more important than your eyes in helping you find lost objects.
FINDING YOUR SHOE WITH VISUAL SEARCH
It is easy to assume that the eyes are the most important part of searching-eyes are important for seeing, of course! But your eyes are only one important part of the process called visual search. In truth,
VISUAL SEARCH
The mental task of looking for an object. your brain does most of the work to help you find objects in places like your bedroom, your classroom, or the world outside. The ability to find lost objects involves cooperation between the parts of the brain that process what you see, those that store what you remember, and areas that control how you move your eyes.
PAY ATTENTION!
You have done it again-you have lost one of your shoes! How can you find the shoe in your messy room? Consider everything you could possibly see in your room: objects, such as the bed, a lamp, clothes on the floor, gadgets on the nightstand, and posters on the walls. But that is not all you are seeing! Before you can truly recognize objects, your brain first sees the features (or qualities) of those objects, like
FEATURES
The specific visual pieces or qualities of an object, like color, shape, orientation, and size. their color, shape, size, and texture. The poster on your wall is not just an object you look at; it is made up of splashes of colors and shapes against a painted background. The quilt on your bed is a collection of squares with lots of colorful patterns and fuzzy textures. When you are looking around at all of these features, your brain connects them together like puzzle pieces, so you can figure out what you are looking
That is a lot of visual information to sort through, and we cannot pay attention to everything at the same time. So how does the brain know how to select the important stu ? That is where selective attention
SELECTIVE ATTENTION
Focusing on something so you can get detailed information about it. Think of it like a mental spotlight. comes in. Selective attention works like a mental spotlight, to help important visual information be more obvious or defined. Think about this: as you are reading this sentence, the other words on the page are still being processed by your eyes. That is, you can still "see" the other words, but somehow you are able to focus only on the words in this sentence in detail. When reading, and when performing a visual search, you are moving that mental spotlight around to objects (or words!) that are important to the task at hand.
Visual selective attention a ects the way that the brain processes (that is, makes sense of) the visual information that is sent from the eyes and the visual cortex is one part of the brain that does this
VISUAL CORTEX
The part of the brain that is involved with processing visual information and an object's features.
processing. In Figure , you see the regions of the visual cortex that process di erent types of object features. For example, V is a part of the visual cortex involved in processing shape information about the objects you see, and parts of V are involved in helping you see color. Think of neurons (brain cells that communicate to each other) like light switches that can be turned on or o . These regions of the visual cortex are collections of neurons that are only turned on when you are looking at specific features of objects. For example, some neurons turn on when you look at a red teddy bear but not when you look at a blue teddy bear. There are neurons that are turned on when you see a vertical line on a page, and other neurons are active when that same line is tilted horizontally. When you pay attention to an object, visual attention increases the activity in the V neurons that are connected to features of the object you are paying attention to [ ].
MAKING SEARCHING FAST AND EFFICIENT
Imagine that you lost a red shoe. As you search your room for it, you may notice that you tend to look at objects that are the same color as your shoe. That is because your attention is more likely to fall on objects that look like the object you are searching for. Attention is guided by features in the world that are shared with the object you are looking for. This attentional guidance makes your search easy
ATTENTIONAL GUIDANCE
The process of moving attention around to important features of an object. and e cient. Imagine if you were looking for your red shoe without attentional guidance. You would then have to look at every single object in the room! But thanks to attentional guidance, you do not waste time looking at blue toys, green socks, or a black backpack. You only pay attention to features that are related to your shoe-red things, or shoe-shaped things ( Figure ) .
Attentional guidance in the process of searching for objects gets help from target templates. Target templates are mental pictures that help
TARGET TEMPLATES
Mental images or representations of target objects that are used to guide attention during visual search.
direct attention to areas of the room where there are objects sharing features with the thing you are searching for (i.e., your target). As you learn about objects in the world, you are able to store those objects in memory, like storing pictures on your phone. When searching for a red shoe, your attention is guided to objects that have features similar to the object you are searching for. Here, someone is searching for his red shoe in a messy room. There are other objects that are red, so attentional guidance makes it likely that he will also look at those red objects as he searches for his shoe.
pushes your attention (and even your eyes!) to objects that are red and shoe-shaped.
When you are using a target template to help you search, neurons are turned on in the visual cortex as well as in the prefrontal cortex ( Figure ) . There are areas of the visual cortex that are active for each feature of your target object, such as an area active for "red" and another area for "shoe shape." The PFC is the control center that helps you keep the target template in your mind and maintain focus on the search task [ ]. The PFC helps keep the neurons connected to the target template active, either until you have found what you are looking for or until you give up and move on to doing something else. a dog are (four legs, a tail, fur, etc.) and you can use these features to help guide your search. If your friend had a dog that is common, like a Golden Retriever or a Labrador, you will be quicker to find that dog than if you were looking for an uncommon, dog like a Chinese Crested Dog, or a smaller-than-average Boxer [ ] (Figure ) .
SEARCHING FOR THINGS YOU HAVE NOT SEEN BEFORE
Searching for an unfamiliar dog is an example of categorical search.
CATEGORICAL SEARCH
A form of visual search where you are looking for any object from a specific category.
Throughout the day, you may often find yourself looking for items from a category of objects, and in those situations, you do not know the exact appearance of the object until you find it. For example, think of a time when you could not find your pencil in your backpack. You may have looked around the classroom or on the teacher's desk for any writing utensil to borrow. You were probably quick to find a pencil, because your experience with writing utensils tells you that they tend to be long, thin, and cylindrical in shape. This information helps you form a useful target template that guides your search quickly to a pencil on a desk. The point is, you are so good at finding things that you do not need to know the exact appearance of an object (like a writing utensil) in order to find it quickly.
CONCLUSION: VISUAL SEARCH IS MUCH MORE THAN JUST WHAT YOU SEE
Trying to find objects in your home or out in the world is far more complicated that most people realize. The act of visual search relies on teamwork from many di erent brain areas. It also relies on your experience with the object you are searching for, whether it is with the exact object (e.g., looking for your specific dog), or one similar to it that simply belongs to the same category (e.g., looking for any dog). Your experience with the object or category you are searching for helps you develop a target template-a useful mental picture of the thing you are trying to find. The target template is useful in helping guide your attention (and your eyes!) to the object you are searching for. 
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YOUNG REVIEWERS
LYCOMING VALLEY INTERMEDIATE SCHOOL, AGES: -We are an energetic bunch of boys and girls in Grades -(Ages: -), who love to talk (Express our ideas), problem solve, think outside of the box, and excel in math. In addition many of us play the cello, saxophone, percussion, clarinet, and violin, along with singing, theater, and art. After school some of us enjoy swimming, baseball, kids.frontiersin.org July | Volume | Article | softball, gymnastics, and dance. At the end of the day, we are all special and unique in our own GEM way! ST. BERNARD REGIONAL CATHOLIC SCHOOL, AGES: -Eclectic group of middle school students and future engineers, teachers, politicians, dancers, musicians, doctors, and armed forces members. We look forward to assignments and future careers that require creativity and problem solving. Most of us have been together since kindergarten, so we are more like a school family than peers. We enjoy asking questions and inquiring about the world, and we answer the call to serve each other and our community. 
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